S urgery for coronary artery disease is known as coronary artery bypass grafting (CABG). It was one of the landmark operations in the history of cardiac surgery that rescued millions of people afflicted by coronary artery disease. It was first performed by Kolesov, 1 was popularized by Favaloro, 2 and is still the leading heart operation performed today.
Current reasons for performing CABG are the presence of 3-vessel disease (all the 3 major arteries to the heart are blocked), left main coronary artery disease (the main artery itself is critically narrowed), and 3-vessel disease in diabetics. It also is used for patients with severely depressed heart function and for patients who need surgery for heart conditions in addition to coronary artery disease (such as replacement of valves or reconstruction of the heart muscle).
Similar to a detour on a highway in the setting of a roadblock, CABG involves the strategic placement of bypass grafts that will provide an alternative route for the blood to flow around the blockage (Figure) . These bypass grafts are composed of other arteries and veins from the body of the patient that are harvested only when they are numerous in their location or their function in their primary location can be safely and effectively taken over by another vein or artery alongside it. These grafts are sewn onto a source of blood supply, most commonly the aorta (the large vessel that arises from the heart), and then in turn onto the coronary artery in a location beyond the blockage. The exact location of the graft attachment on the coronary artery does not have to be precise because blood will flow in both directions. Most bypass grafts are sewn by hand using fine sutures on fine needles and magnification.
There are 2 different methods of doing CABG: the traditional way, which is called the on-pump CABG, and the newer way, which is called the off-pump CABG. Opinion is still divided on which is the better way. Although a variety of new access options exist, most CABGs are performed via the midline sternotomy approach (down the middle through the breast bone).
On-pump CABG is a time-honored procedure that is performed while the heart is stopped. The blood supply must be provided to the rest of the body when the heart is stopped. Therefore, surgeons use the cardiopulmo-nary bypass machine (also known as the heart-lung machine or the pump), an artificial circulation system that does the work of the heart and the lungs. Pipes (cannulas) are placed in the heart to drain impure blood to the pump, where it is purified and pumped back into the patient. Thus, the heart can be safely stopped with specialized medications that not only keep it stopped but also nourish it when it is still. The bypass grafts are then constructed. At the end of the procedure, the heart is restarted. When it resumes adequate function, the cardiopulmonary bypass machine is disconnected after the pipes are withdrawn from the heart. On-pump CABG today is a safe procedure that has a small risk of death and/or complications. The average risk of this procedure to a low-risk patient is 1% to 2%. The patient's other health-threatening conditions increase these risks. Some of the important complications that can occur with this technique are stroke, kidney or liver failure, decrease in higher mental function, and bleeding. These complications have been ascribed to the use of the pump and the need to manipulate both the heart and the large arteries to place the patient on the system. Development of new technology has made
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the heart-lung machine very safe. Surgeons have understood the various reasons for complications and have learned to identify them and to take necessary precautions. 3 The bypass grafts constructed on a heart that has been temporarily stopped with the onpump CABG technique are known to be complete 4 and superior to alternative techniques.
Off-pump CABG is considered the newer method of performing CABG. The complications of on-pump CABG, especially stroke and decrease in higher mental function, spurred the development of this technique. This procedure is performed with the heart beating and without the use of the heart-lung machine. While definitely eliminating the placement of special pipes for the machine, use of artificial circulation, and excessive manipulation of the aorta, this technique introduces a new complexity of attaching grafts to the heart while it is constantly moving and filled with blood, a situation similar to threading a needle on a rocking boat. Special devices can mechanically stabilize the relevant part of the heart so that the suturing can be performed on a relatively immobile platform. 5 There have been concerns that poor grafting technique could result from constant motion that can jeopardize the quality of these grafts. However, surgeons who have adapted and perfected this technique have excellent results. 6, 7 Even in experienced hands, the risk of death and/or complications from off-pump CABG is also about 1% to 2% in a low-risk patient. Nevertheless, this is a highly specialized procedure currently performed by some experienced surgeons with good results. The proposed benefits of this procedure such as a lower risk of stroke, neurocognitive dysfunction, organ dysfunction, and atrial fibrillation have not been confirmed by large clinical trials. 8 Of the 2 techniques, on-pump CABG is the oldest and time-honored method. Advances in technology allow on-pump CABG to be performed with very low mortality and morbidity and with excellent results. It is still the most widely used technique. Off-pump CABG is a newer technique with the proposed benefit of lower complication rates. It is a highly specialized technique that has good results in the hands of surgeons who perform this surgery regularly. The choice of procedure should depend on the comfort level of the surgeon performing the procedure on a particular patient because the 2 procedures seem equally effective.
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